A single-centre study of 
The peribulbar block was first described in 1986 Organisation of service 
Method
The data presented were collected for audit purposes over a 3 year period on 1000 consecutive patients having peribulbar blocks for intraocular surgery, and local ethics committee approval was gained before using the data. The local anaesthetic technique used was a two-injection transconjunctival peribulbar block. The conjunctiva was first anaesthetised with 0.4% oxybuprocaine and 1% amethocaine drops. A 'painless local' injection of 1 ml 0.2% lignocaine in balanced salt solution using a 27 G 18 mm needle into the subconjunctival space of the inferotemporal region was used in 499 patients to anaesthetise for the peribulbar injection (Fig. 1) . The peribulbar block was administered using a 25 G 25 mm sharp needle with the patient's eye in the primary gaze position. The first injection was in the inferotemporal region at the junction of the medial two-thirds and lateral third of the orbital rim and the second injection medial to the caruncle. The local anaesthetic solution used was lignocaine 2% with 1:200 000 adrenaline. Hyaluronidase 30 IU/ml was added and all solutions were warmed to body temperature. After injection the eye was compressed using a Honan balloon inflated to a pressure of 30 mmHg. The intraocular pressure (lOP) was measured with a Tono-Pen (Mentor 0&0) 6 pre-injection, immediately post-injection and 5 and 10 min post injection. The eye and eye lids were observed for movement and supplementary injections were given if there was still excessive movement of the eye at 10 min. Audit data collected at the time of surgery included the person performing the block, the volume of local anaesthetic injected, the number of supplemental injections and the lOP. The movement of the eye during surgery was rated by the surgeon as nil, moderate or large. Visual rating scores for pain of injection and pain of surgery, using a 10-point scale where 0 is equivalent to no pain and 10 to the worst pain ever, were completed after surgery when the patient had returned to the day case unit. Any complications as a result of the block were recorded. Age data were analysed using Student's t-test. A chi-squared test was used to analyse sex distribution, complication rate and reinjection rate. The visual rating scores for pain were compared using the Mann-Whitney U-test. A p value of less than 0.05 was taken as significant.
Results
All 1000 patients had blocks with lignocaine 2% and 1:200 000 adrenaline. The mean age of the group was 75 years (range 26-96 years), with 631 female and 369 male patients. Consultant anaesthetists performed the majority of blocks. The remainder were performed by trainee anaesthetists, staff grade anaesthetists or by the operating surgeon with an anaesthetist in attendance ( Table 1 ). The mean volume of solution injection was 10 ml (range 5-16 ml). Supplementary injections were required in 17.2% of patients. The reinjection rate for trainees was slightly higher than that of consultant anaesthetists but this difference was not significant (Table 2) . lOP measurements showed an initial rise in lOP followed by a rapid fall to below baseline level after application of the Honan balloon (Table 3) .
Akinesia was achieved in 79% of blocks (Table 4 ). The most frequent complication was chemosis (conjunctival oedema), which occurred in 10% of blocks. Trainee anaesthetists had a slightly higher incidence of chemosis (12.1 %) compared with consultants (8.4%) but this difference was not significant. Other complications included 9 minor peribulbar haemorrhages and peribulbar bruising in 24 patients, none of which interfered with surgery. There were no major life-or sight-threatening complications, in particular no globe perforations. For analysis of pain scores the larger group was divided into two smaller groups. Group 1 (n = 499) had a 'painless local' subconjunctival injection and group 2 (n = 501) did not. The age and sex characteristics of these two groups were not significantly different.
Although the pain scores were low in both groups, the use of the 'painless local' in group 1 resulted in significantly lower scores for pain of injection (p < 0.05, Mann-Whitney U). Scores for pain of injection are shown in Fig. 2 , with a higher proportion of patients in group 1 reporting lower pain scores and greater numbers of patients in group 2 with scores of 5 and above.
Intraoperative pain scores were not statistically significantly different between the two groups, as is illustrated in Fig. 3 .
Discussion
This study of recent experience of a local anaesthesia service for eye surgery is based on audit data collected at the time of surgery and the results are not those of a controlled clinical trial. However, we feel that the results contribute particularly to a discussion of the safety, efficacy and acceptability of the peribulbar block. vis ual rating score • Group 1 CJ Group 2 visual rating score Fig. 3 Intraoperative pain scores. Group 1 (n = 499) had a 'painless local' subconjunctival injection, group 2 (n = 501) did not.
routine practice in our establishment, where patients with an axial length greater than 26 mm are not refused regional anaesthesia but their peribulbar block is performed by a consultant anaesthetist. Finally we believe that a well-organised day case ophthalmic service with particular regard to the selection and preparation of patients contributes to patient safety, and also greatly reduces the need for patient sedation which itself may be hazardous. The most frequent complication recorded was chemosis. This is in part caused by the large volume of local anaesthetic used for the peribulbar block. It usually subsides after application of the Honan balloon and rarely interferes with surgery. Its incidence is thought to reduce with increasing experience of the person giving the block. In this series there was a lower incidence of chemosis in blocks given by consultants compared with trainees but this difference was not significant. The use of peribulbar blocks in patients taking anticoagulants has been the subject of debate. There is a risk of life-threatening complications if anticoagulants are stopped, which has to be balanced against the risk of intraocular or retrobulbar haemorrhage if they are continued. The Joint Working Party reporf recommends that the prothrombin time should not be more than twice control and there appears to be a body of opinion that considers the risk of bleeding, especially when small incision surgery and peribulbar blocks are used, to be much less than the risk of discontinuing anticoagulants. 1 4 The risk of sight-threatening haemorrhage may be minimised further if topical or sub-Tenon' s anaesthesia is used. We have encountered no problems in performing blocks in patients taking anticoagulants.
The inherent danger of peribulbar blocks is due to the use of sharp needles placed close to the globe. Non needle techniques such as the sub-Tenon block and topical anaesthesia carry a negligible risk of globe perforation. These techniques have their own limitations but it is likely that their use will increase as a result of their greater safety in comparison with the peribulbar block.
Efficacy
The goals of regional anaesthesia for cataract extraction have been described as globe and conjunctival anaesthesia, globe, lid and periorbital muscle akinesia, and orbit and globe hypotension. IS Globe and conjunctival anaesthesia in this series of blocks may be assessed by the results of the visual rating scores for intraoperative pain. These show very low scores indicating good anaesthesia. The production of an akinetic eye is important in creating optimal operating conditions. The method used for assessing eye movement in this series was relatively subjective compared with previously described methods. 16 However, the assessment was made by the operating surgeon and should reflect the operating conditions experienced. The result of this assessment showed a reasonably high rate of akinesia using lignocaine as the local anaesthetic and surgery was still possible in those eyes with large amounts of movement. A further indicator of efficacy of the block is the requirement for supplemental injections. Recorded rates for supplemental injections vary widely, for example 5-63%.4, 1 7 Factors influencing this include the experience of the person administering the block and the local anaesthetic used, but also the tolerance of the operating surgeon of any eye movement. In this series of blocks trainees did have a higher rate of supplemental injections but not significantly so. In our practice we have not found the shorter duration of action of lignocaine compared with bupivacaine to be a problem and surgery is generally completed within 40 min from the start of the block. Low lOP is desirable during intraocular surgery and ocular compression devices are effective in producing this. IS Our results are in agreement with the findings of previous studies that the lOP increases after initial injection and then falls to below baseline after application of an orbital compression device. 1 8-2o From the audit data collected, we were unable to distinguish those patients having surgery for glaucoma from those having cataract surgery. Typically 90% of surgery is for cataracts and 10% for glaucoma. The values of lOP measured may be influenced by the patient's eye pathology.
Acceptability
Having intraocular surgery performed as a day case under local anaesthesia appears to be well accepted by patients. This must be influenced in part by relatively pain-free injections. The use of perconjunctival injections and warm solutions has been shown to reduce pain 2 I,22 and the 'painless local' injection has been recommended to produce a pain-free injection. 15 ,23 The results from these data show that the 'painless local' injection does result in significantly lower scores for pain of injection. Balanced salt solution in which the local anaesthetic is diluted contains NaCl 0.64%, KCI 0.075%, CaCh 0.048%, MgCh 0.03%, sodium acetate 0.39% and sodium citrate 0.17% in sterile water with a pH adjusted to neutral. When used to dilute lignocaine for intradermal injections it produces a pain-free injection?4 Buffering local anaesthetic solutions has been shown to reduce pain felt on injection, 25 and the dilution of balanced salt solution to a mixture of lignocaine and adrenaline will raise its pH so providing a solution that is not only relatively pain free to inject but that also anaesthetises for the subsequent peribulbar injection.
In conclusion, our experience of the peribulbar block suggests that this is a safe, effective method of providing anaesthesia for eye surgery provided that it is taught methodically and practised by experienced staff. The use of a 'painless local' subconjunctival injection produces less pain felt on injection and we would endorse the recommendations for its use.
